We investigated depression in relationship to sexual risk behaviour with primary partners among HIV-positive clients in Uganda. Baseline data were analyzed from a cohort of clients starting antiretroviral therapy. The Patient Health Questionnaire (PHQ-9) was used to classify depressive severity (none, minor and major depression) and symptom type (cognitive and somatic). Condom use was assessed over the past six months and during the last episode of sexual intercourse. A total of 386 participants had a primary sex partner, with whom 41.6% always used condoms during sex over the past six months, and 62.4% during last sex. Use of a condom during last sex was associated with having no depression and lower PHQ-9 total and cognitive and somatic subscale scores in bivariate analyses; most of these relationships were marginally significant for intercourse over the past six months. Controlling for demographics, HIV disclosure and partner HIV status, only minor depression was associated with unprotected sex. Depressive symptoms, even if not a clinical disorder, warrant early detection and treatment for promoting HIV prevention among HIV-affected couples.
Introduction
High rates of depression have been found amongst people living with HIV/AIDS (PLWHA), 1,2 including in Africa, [3] [4] [5] [6] with the prevalence of major depression ranging from 10 to 20%, and elevated depressive symptoms in an additional 30-40%. 3, [7] [8] [9] Most studies have focused on the role of depression in patient quality of life and functioning, 10, 11 and relationship to advanced disease and poor HIV clinical outcomes. [12] [13] [14] [15] Research has examined the association between depression and HIV sexual risk behaviours, [16] [17] [18] [19] but few studies have been done in sub-Saharan Africa, where most of the world's HIVpositive population resides. 20 There are a number of mechanisms by which depression can influence sexual behaviour and use of condoms. Depression may cause people to be less inclined or motivated to use protection when having sex. 7 Sexual dysfunction can be a symptom of depression, which can serve to lower the chances of having sex as well as lead one not to use a condom in an attempt to improve sexual functioning. 21 Moreover, the feelings of loneliness associated with depressive mood could make one seek company and comfort in sex with less likelihood of caring whether it is safe or not. 22 Also, depression may lead people to use alcohol as self-medication to alleviate depressive symptoms, 6 and substance use has been associated with unsafe sex. 23 Studies that have examined the relationship between depression and sexual risk behaviours among PLWHA have resulted in mixed findings, 3, 16, 17 although 1 Department of Psychiatry, College of Health Sciences, Makerere University, Kampala, Uganda 2 RAND Corporation, Santa Monica, USA depression is generally considered to contribute to HIV risk behaviour. 3 Most studies have been cross-sectional, but one longitudinal study found that both positive and negative mood states can be associated with condom use, and that depression and sexual risk behaviour tend to change in tandem. 18 Most of these studies have been done in the US. Our prior research in Uganda with individuals entering HIV care suggests that depression is associated with unprotected sex and that reduced depression over time is associated with increased condom use. 7, 24 This literature has focused primarily on global measures of depression and its relationship to sexual risk behaviours, not particular aspects of depression, such as depressive severity or symptom type. A better understanding of the relationship between depression and condom use among PLWHA will inform HIV prevention interventions and the need for mental health support services to be incorporated into HIV care and prevention services.
We report here on a study that investigated the relationship between depression and condom use with primary sex partners among HIV clients starting HIV antiretroviral therapy (ART) in Uganda. In particular, we examined whether severity of depression (none, mild or major depression) and type of depressive symptom (cognitive or somatic) were differentially related to condom use.
Methods

Study design
We used a prospective cohort study design to examine the effects of depression and antidepressant treatment on multiple health outcomes of ART. Participants completed assessments at baseline (start of ART) and 6 and 12 months later. However, only baseline data were used in the analysis for this paper. Depression was assessed at each of the mentioned time points and antidepressants were prescribed to those who were clinically depressed. We consecutively recruited patients between September 2010 and February 2011. Eligibility criteria included being age 18 years or older and about to start ART as prescribed by their primary care provider. The primary eligibility criterion for ART eligibility was a CD4 count of 250 cells/mm 3 or WHO HIV disease stage III or IV (AIDS diagnosis). All participants provided written informed consent. The study protocol was approved by Institutional Review Boards at the RAND and Makerere University.
Study setting
This study took place in four HIV clinics affiliated with Mildmay Uganda, a non-governmental organization that specializes in the care of people infected and affected with HIV/AIDS. The sites included the Mildmay Center in Lweza, just outside Kampala, which is fully operated by Mildmay, and clinics in the rural towns of Mityana, Naggalama and Mukono, all of which are public health clinics operated by the Ministry of Health and in which Mildmay provides technical assistance and support. While the Mildmay Center has greater resources and facilities available, standard-of-care HIV treatment is provided similarly across all study sites. Each of the clinics serves patients of low and middle socioeconomic status.
Measures
All measures were translated into Luganda, the dominant local language, using standard translation and back-translation methodology, and were intervieweradministered by Masters level psychologists.
Socio-demographic and background characteristics. These included age, gender, education level (a binary indicator of any secondary education) and work status (engaged in any activity to earn income or food in the past 7 days).
Relationship status and sexual partners. Participants were asked to self-report their relationship status as single, married, not married but in a committed relationship, divorced/separated or widowed. Those who were not married or in a committed relationship were then asked if they had a regular main sexual partner over the past six months. The HIV status of the respondent's primary or main sexual partner was assessed, as well as whether the respondent had disclosed their HIV status to their primary partner. In addition, each participant was asked whether they had any other (non-main or primary) sex partners in the past 6 months, and if so, how many. These other sex partners are referred to as casual partners in this paper.
Condom use. Condom use during sexual intercourse over the past six months was measured using a fivepoint rating scale from ''never'' to ''always,'' which was converted to a dichotomous variable to represent whether condoms were always used (consistent condom use). This question was asked separately for sexual intercourse with one's primary partner and sex with casual partners. In addition, we asked whether or not a condom was used in the last sexual intercourse encounter with the primary partner, as well as last encounter with a casual partner.
Depression. The nine-item Patient Health Questionnaire (PHQ-9) 25 was used to measure the presence of depressive symptoms over the past two weeks. Each of the nine items corresponds to the symptoms used to diagnose depression according to Diagnostic and Statistics Manual of Mental Disorders (DSM-IV) 26 criteria. Responses to each item range from 0 'not at all' to 3 'nearly every day'. Items scores are summed up (possible range of 0-27) and scores of 0-4 represent no depression, scores of 5-9 represent mild depression and scores of >9 signify clinical depression and correspond highly to DSM-IV major depression. 25 For our analysis, we divided the items into two subscales: the somatic (fatigue, difficulty sleeping, poor appetite) and cognitive (depressed mood, loss of interest) symptoms of depression in order to create somatic and cognitive subscales, with each subscale being the sum of the included items. The PHQ-9 has been used successfully with HIV-infected individuals in other studies within sub-Saharan Africa. 27 Alcohol use. We measured alcohol intake using the Alcohol Use Disorders Identification Test (AUDIT). 28 Three items were used to assess alcohol use: the frequency of alcohol use over the past 30 days, how many drinks are taken in a typical day in which alcohol is used and how often six or more drinks are taken in a single occasion of alcohol use.
Data analysis
Bivariate statistics (ANOVA, independent two-tailed t-tests, Chi Square tests) were used to examine whether sample characteristics and depression measures (3-level categorical depression variable [no, mild and major depression] and the continuous PHQ-9 variables [total score; somatic and cognitive subscale scores]) were associated with sexual partnerships and condom use variables. In separate multivariate logistic regression analyses, we examined correlates of unprotected sex with the primary partner over the past six months, and in the last encounter of sexual intercourse. For each of the binary condom use variables, separate models were conducted for inclusion of the three-level categorical depression variable (no depression, mild depression, major depression, with no depression being the referent), a binary indicator of any depression (none versus mild or major depression) and a model with both the cognitive and somatic subscales of the PHQ-9. In all models, covariates consisted of demographics (age, gender, any secondary education, work status), relationship characteristics (binary indicator of whether patient was married or in a committed relationship versus being single, HIV disclosure to primary partner, HIV status of primary partner [positive, negative and unknown/untested, with positive being the referent]), CD4 count, any alcohol use and a 4-level site variable (site 1 being the referent).
Results
The sample comprised 798 participants. Almost half of the sample (386, 48.4%) had a primary sex partner with 341 (42.7%) being married or in a committed relationship, plus 45 (5.6%) being single but having a regular sex partner. An additional 26 (3.3%) participants reported having casual sex partners but no primary partner during the six months prior to baseline. Thus a total of 412 (51.6%) participants had any sex partners at baseline. Neither the presence of depression (either minor or major depression) nor depressive symptoms (PHQ-9 total score, and cognitive and somatic subscale) were associated with whether or not the participant had any sex partners in the past six months. However, having a primary sex partner was significantly associated with having a lower score on the PHQ-9 total score (mean ¼ 3.68 vs. 4.30; p ¼ .05) and somatic subscale (mean ¼ 2.16 vs. 2.54; p ¼ .03), compared to participants without a primary sex partner. With so few participants reporting only casual sex partners, the remaining analyses for this paper focused on condom use in the subgroup of participants who had a primary sex partner.
Sample characteristics of participants with a primary sex partner Table 1 lists the characteristics of the 386 participants who comprised the subgroup with a primary sex partner, as well as the breakdown of this subgroup according to whether or not condoms were always used with the primary partner in the past six months, and during the last encounter of sexual intercourse. Over half of the 386 participants (58.3%) were women, mean age was 35.7 years (SD ¼ 8.7; range: 20 to 68), and the majority had none or only a primary education (83.5%). Although all 386 participants were starting ART, only 16.1% had a WHO disease stage of III or IV, but 87.3% had a CD4 count <250 cells/mm 3 and the mean CD4 count was 163 (SD ¼ 86) cells/mm 3 . Half of the participants had primary partners who were HIV-positive (50.4%) and the rest had partners who were either HIV-negative (18.7%) or of unknown HIV status (30.9%). The vast majority of the participants (85.6%) had disclosed their HIV status to their primary partner. In terms of depression, the mean PHQ-9 score was 3.68 (SD ¼ 4.24; range: 0 to 22), with 70.0% showing no signs of depression (scored 0-4), 19.2% with minor depression (scored 5-9) and 10.9% having major depression (scored >9).
Prevalence and bivariate correlates of condom use with primary partner Less than half (41.6%) of the respondents reported always using condoms during sexual intercourse with their primary partner over the past six months and nearly two-thirds (62.4%) used a condom during their last sexual intercourse with their primary partner.
Demographic and background characteristics and condom use. A number of demographic characteristics differed across the subgroups defined by condom use (see Table 1 ). The patients who reported always using condoms with their primary partner in the past six months, as well as the last sexual encounter, were older on average compared to those who reported unprotected sex. Also, those participants who reported using a condom during the last sexual intercourse were more likely to be male and to attend the urban (Kampala) clinic, compared to those who did not use a condom. Education level, work status, any alcohol use, CD4 count and having an AIDS diagnosis did not vary across these subgroups defined by condom use.
Relationship characteristics and condom use. With regard to relationship characteristics, participants who reported always using condoms with their primary partner in the past six months, as well as the last sexual encounter, were more likely to have disclosed their HIV status to their primary partner, and to know the HIV status of their primary partner (including being more likely to have an HIV-negative partner), compared to participants who reported unprotected sex (see Table 1 ).
Depression and condom use. Participants who reported using a condom with their primary partner during the last sexual intercourse were less likely to be depressed (i.e. no minor or major depression) and had lower depressive symptoms as measured by the PHQ-9 total score and both the cognitive and somatic subscales, in comparison to those who did not use a condom. The same relationships were found with regard to condom use over the past 6 months with the primary partner, except all relationships were only marginally significant and there was no relationship to cognitive depressive symptoms (see Table 1 ).
Multivariate analysis of the relationship between depression and condom use with primary partner
To further examine the relationship between depression and condom use with primary partners, we performed multiple logistic regression analyses to assess correlates of always using condoms with primary partners during the last six months, and use of a condom during the last sexual intercourse with the primary partner. Regarding condom use during sex over the past six months (see Table 2 . In all models, having an HIV-negative partner and attending the rural Mukono clinic (site 3) were significantly associated with greater odds of always using condoms, and older age was significantly associated with greater odds of condom use in one model and marginally significant in the other two.
In the models examining correlates of condom use during the last sexual intercourse (see Table 3 ), minor depression and having any depression (mild or major) were marginally associated with condom use (OR ¼ 0.53, 95% CI ¼ 0.28-1.03 and OR ¼ 0.61, 95% CI ¼ 0.35-1.08, respectively), as were somatic depressive symptoms (OR ¼ 0.90, 95% CI ¼ 0.79-1.04). As with condom use during sex over the past six months, having an HIV-negative partner was significantly associated with greater odds of having used a condom during the last sexual intercourse in each of the models. Attending the rural Naggalama clinic (site 2) was significantly associated with lower odds of using a condom in each model.
Discussion
With new infections in sub-Saharan Africa often occurring in the context of stable or recurrent sexual partnerships, 29 a better understanding of the factors influencing condom use in this context is needed. We are unaware of previous studies of the influence of depression on sexual risk behaviour within primary partnerships in Uganda. Furthermore, this is one of the first studies to examine the relationship between depression and sexual risk behaviour that goes beyond the examination of global depression, by examining severity of depression (minor and major depression) and type of depressive symptoms (somatic and cognitive). In our sample of HIV clients starting ART, we found low rates of consistent condom use with primary sex partners, even though half had partners whose HIV status was negative or unknown. In our bivariate analysis, participants with minor or major depression were both equally more likely not to use condoms with primary sex partners in comparison to non-depressed patients. Our multivariate findings were mixed, but suggestive of minor depression being associated with greater odds of not using condoms, not major depression. The lack of a relationship to major depression may be explained in part by the low statistical power associated with relatively few participants having major depression. It is worth noting that the odds ratios for major depression were in the direction of impeding condom use in both multivariate models.
Both somatic and cognitive depressive symptoms were associated with not always using condoms in bivariate analysis. There were some indications that somatic symptoms may be slightly more influential, as somatic symptoms, not cognitive, were marginally associated with lack of condom use in the regression analysis. Further research with larger sample sizes is needed to further explore this differential influence of type of depressive symptom on condom use. Both types of depressive symptoms (cognitive symptoms such as depressed mood and loss of interest; and somatic symptoms such as fatigue) may negatively impact sexual functioning, leading some to choose not to use condoms as a way to improve their sexual functioning and pleasure. Cognitive depressive symptoms can also lower motivation for healthy sexual behaviour and increase willingness to take risks and be less concerned about safety or the consequences of unprotected sex. 30 Our multivariate models controlled for several demographic and relationship characteristics, some of which were strongly associated with condom use, including partner HIV status, age and clinic location. Depression may not only influence condom use directly but also indirectly through its influence on factors such as HIV testing and disclosure. Depression may inhibit individuals from disclosing their HIV status 31 or getting HIV tested, 32 and not knowing the HIV status of one's partner was associated with unprotected sex in this study. Older age was associated with a greater likelihood of condom use, as has been found in some other studies, 33 and could be a reflection of maturity and greater life experience. The differences seen across study clinics with regard to condom use were not consistent, with one rural site associated with higher odds The cross-sectional nature of our analysis does not enable us to make any causal statements about the relationship between depression and condom use. The relationship between depression and condom use may be bidirectional, as depressive symptoms could contribute to greater risk-taking such as unprotected sex and greater risk-taking could in turn result in depression and anxiety. Analysis of our longitudinal data may enable us to bring some clarity to the temporal relationship between these variables. Furthermore, the relatively small sample size hampered our ability to detect some relationships more reliably, for example whether or not major depression could also be related to lack of condom use. Lastly, our findings are only applicable to patients in HIV care, and not all persons living with HIV, including those not in care. It is possible that seeking care is associated with characteristics such as greater motivation and assertiveness regarding health behaviour, which could be associated with a higher likelihood of using condoms.
In conclusion, our study findings revealed that depression, and especially minor depression, may play an influential role in condom use with primary sex partners. This suggests that depressive symptoms, even if not reaching the threshold of a clinical disorder, warrant being addressed for early detection and treatment for the sake of HIV prevention as well as quality of life and mental health of HIV-positive patients and their partners. This adds further evidence to the need to integrate mental health services into HIV care and prevention within Uganda and sub-Saharan Africa in general.
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